We describe an unusual technique for performing delayed pharyngoesophageal reconstruction following circumferential pharyngolaryngectomy. Th e patient was a 52-yearold man who underwent a circumferential pharyngolaryngectomy for the treatment of hypopharyngeal carcinoma. In view of the patient's poor clinical status, we opted to perform a pharyngostomy and an esophagostomy and to postpone pharyngoesophageal reconstruction for a more appropriate occasion. Aft er the patient's clinical condition had suffi ciently improved, the repair was planned. Microsurgical fl aps were contraindicated because the blood fl ow through the cervical vessels was unreliable. Pharyngoesophageal continuity was restored with a cervical fl ap vascularized by the prevertebral fascia, a pectoralis major myocutaneous fl ap, and a deltopectoralis fl ap. A reasonable degree of deglutition was achieved, and no signs of stricture were detected. Although our technique was unusual, we believed that it might provide a valid alternative when a delayed pharyngoesophageal reconstruction is required and free fl aps are contraindicated for any reason.
Introduction
Hypopharyngeal cancer is one of the most aggressive head and neck neoplasms. 1, 2 Despite advances in organpreservation protocols, surgical treatment remains an important tool in the control of this disease. [3] [4] [5] Some patients are suitable candidates for a circumferential pharyngolaryngectomy because of local extension of the primary tumor. In this situation, an immediate pharyngoesophageal reconstruction with microsurgical fl aps provides the best functional results. [6] [7] [8] Myocutaneous fl aps are an alternative for repairing this sort of defect. 9, 10 However, in particular situations, such as in a clinically jeopardized patient, the surgeon may be forced to postpone reconstruction in order to minimize the risks of serious complications. In these circumstances, a pharyngostomy and esophagostomy may be performed to minimize operating time, and the fi nal reconstruction can be delayed until a more appropriate occasion.
In this article, we describe the manner in which we performed a delayed pharyngoesophageal reconstruction (aft er a circumferential pharyngolaryngectomy plus pharyngostomy and esophagostomy) with both local and regional fl aps. Although this technique is unusual in the microsurgical era, it may serve as an alternative for selected cases of hypopharyngeal reconstruction.
Case report
A 52-year-old man was referred to our department for evaluation of a 4-month complaint of dysphagia and odynophagia. During this period, he had experienced a 20-kg weight loss. On physical examination, the patient's Karnofsky performance score was 50%. Enlarged level II lymph nodes, measuring about 3.5 cm, were present on both sides of the neck. Th e oral cavity and oropharynx were normal.
Direct laryngoscopy detected an infi ltrative mass in the right piriform sinus with right vocal fold paralysis. A punch biopsy of the mass identifi ed it as a squamous cell carcinoma. Computed tomography (CT) of the neck demonstrated a tumor within the right piriform sinus with thyroid cartilage involvement and bilateral neck metastasis. No esophageal extension was detected by endoscopy. A chest x-ray did not show any evidence of lung metastasis. In view of the neck metastasis and tube through the esophagostoma. He received adjuvant radiotherapy (6,300 cGy) without additional complications. During follow-up, his weight returned to normal, and his Karnofsky score improved to 90%. At 11 months postoperatively, no evidence of local, regional, or distant disease was detected clinically or by imaging. At that point, we decided the time was right to reconstruct the pharyngoesophageal continuity.
Upon reviewing a color Doppler study, we determined that the blood fl ow through the branches of both external carotid arteries was unreliable. Also, the blood fl ow through the cervical venous system was absent in the right side of the neck (a result of the previous classic radical neck dissection), and it was insuffi cient in the left side of the neck. Th ese fi ndings ruled out the use of microsurgical fl aps. A gastric pull-up and colon interposition were not considered because the esophagus was endoscopically normal and warranted preservation. We then proposed a reconstruction technique based on three fl aps:
• a cervical cutaneous fl ap, randomly vascularized by the prevertebral fascia, which would encompass the pharyngostoma and the esophagostoma and form the posterior wall of the neohypopharynx (fi gure 1);
• a pectoralis major myocutaneous fl ap, which would be sutured over the cervical fl ap and the stomas and serve as the anterior and lateral walls of the neohypopharynx (fi gure 2); and compromised cartilage, we opted for surgical treatment. A total laryngectomy plus a partial pharyngectomy and bilateral comprehensive neck dissection were planned. Based on the CT and endoscopic fi ndings, we initially believed that a primary closure of the pharynx would be possible.
Th e patient was taken to the operating room, and the bilateral neck dissection was performed. A classic radical neck dissection was performed on the right because of extracapsular lymph node spread, and a functional radical neck dissection was performed on the left . After dissection, however, we discovered a huge tumor in the right piriform sinus with submucosal spread to the posterior hypopharyngeal wall. A circumferential pharyngolaryngectomy was performed. Frozen-section analysis confi rmed free margins.
In view of the patient's poor clinical status, we opted to postpone the pharyngoesophageal reconstruction. Instead, we performed both a pharyngostomy at the base of the tongue and a cervical esophagostomy placed laterally to the tracheostoma. At this point, we felt that a microsurgical reconstruction was theoretically possible at some future time because the left internal jugular vein and both carotid arteries (internal and external) and their main branches were preserved, despite the intense manipulation of these vessels during the neck dissection.
Postoperatively, no complications were observed, and the patient was discharged aft er 5 days with a feeding • a deltopectoralis fl ap that would cover the muscular portion of the pectoralis fl ap and rebuild the skin of the neck (fi gures 3 and 4).
Th e procedure was completed with no signs of fl ap ischemia. We did not introduce a Montgomery salivary bypass tube through the neohypopharynx and esophagus. Th e donor site was closed with the aid of a split-thickness skin graft .
Postoperatively, the patient developed a pharyngocutaneous fi stula at the level of the previous pharyngostoma. Th e fi stula required two minor surgical procedures to successfully close. No fi stula was observed at the esophageal anastomosis. Two months aft er the major repair procedure, the patient's swallowing function was completely restored and the feeding tube was removed. Six months aft er the major repair procedure, a barium swallow study showed a satisfactory diameter at the neohypopharynx and no sign of strictures (fi gure 5). Although the neohypopharynx partially covered the tracheostoma because of the bulkiness of the pectoralis major myocutaneous fl ap (fi gure 4), no stomal complications were recorded. Th e patient was advised to use a tracheostomy cannula, principally during sleep, to prevent any airway obstruction.
Th e patient experienced an acceptable quality of life for about 12 months thereaft er, but he then developed a massive locoregional recurrence of his squamous cell carcinoma, and he died within 6 months.
Discussion
Pharyngoesophageal reconstruction aft er cancer resection of the hypopharynx remains a challenge for head and neck and plastic surgeons. Th e development of microsurgical techniques such as free jejunal graft ing 6 and fasciocutaneous free-fl ap graft ing 7, 8, 11, 12 has provided surgeons with excellent options. Actually, regional fl aps such as pectoralis major and deltopectoralis fl aps are generally used when a microsurgical reconstruction is contraindicated or not possible. 9, 10, 13 Th e present case serves as an example of this situation and reinforces the importance of regional and local fl aps in the reconstructive head and neck surgeon's armamentarium.
It is necessary to emphasize the rarity of our case. In our patient, all endoscopic and imaging investigations suggested that a primary closure of the hypopharynx would be possible. Based on this belief, surgical treatment was carried out. However, if we had known that a circumferential pharyngolaryngectomy would be necessary, our team would most likely have rejected this approach because of the patient's poor clinical status. Instead, we would have treated him with chemoradiation. Moreover, submucosal cancer spread is a common phenomenon in patients with hypopharyngeal tumors, and therefore the true extent of the resection can be underestimated. 14 Our case illustrates the point that the unfeasibility of a primary closure of a mucosal defect must be considered when treating an advanced hypopharyngeal cancer. Only in this particular situation (i.e., an unexpectedly extensive resection plus a poor clinical status) should the choice of a pharyngostomy and esophagostomy be made. However, as soon as adjuvant treatments are concluded and the patient's clinical condition has improved, a pharyngoesophageal reconstruction must be performed. Microsurgical fl aps are the primary option, and placement of an anterolateral thigh fl ap appears to provide the best functional results. 8, 12, 15 Color Doppler sonography or even arteriography must be obtained to assess the quality of the neck receptor vessels. In the present case, our attempts at vessel preservation during the initial neck dissection were not suffi cient to guarantee satisfactory conditions for microsurgical anastomosis. Our patient's neck vessels did not provide a reliable fl ow, probably because of the intense manipulation of both the arterial and venous systems during the neck dissection and the high postsurgical radiotherapy dose (6,300 cGy), and this precluded the use of a microsurgical fl ap. As pointed out by Schultze-Mosgau et al, radiation therapy with 60 to 70 Gy can cause signifi cant qualitative and quantitative histologic changes in recipient neck arteries, and these changes may culminate in an inadequate blood fl ow through these vessels. 16 A gastric pull-up or a colon interposition was not considered because the esophagus was normal and could be preserved. Hence, we were forced to consider the "workhorse" pectoralis major myocutaneous fl ap. Th e use of this fl ap sutured over the prevertebral fascia for circumferential hypopharyngeal defects is well described. 9, 10 When this technique is used, the posterior wall of the neohypopharynx heals by secondary intention, which invariably leads to some degree of contraction.
Since our patient had two terminal stomas and had previously undergone radiation to the neck, any healing contraction might have posed an additional risk for a pharyngoesophageal stricture. Th is fact, along with our observation that the midline neck skin was fi rmly attached to the prevertebral fascia, gave us the idea to use an island of this skin as the posterior pharyngeal wall. Th is fi rst fl ap was totally random; it had no connection to any vascular pedicle, and it was vascularized only by the prevertebral fascia. At the top of this cervical fl ap, which measured 9 × 4.5 cm, was the pharyngostoma, and at the bottom was the esophagostoma. No sign of ischemia in this fl ap was observed during the procedure. However, it is important to point out that the use of this cervical fl ap was an "exception to the rule" in this particular situation. Random fl aps should not be considered a routine alternative for hypopharyngeal reconstruction because of their unpredictable vascularization. A standard pectoralis major myocutaneous fl ap was transferred to the neck, its cutaneous portion was sutured over the cervical fl ap and the stomas, and the neohypopharynx was created. A deltopectoralis fl ap was placed over the pectoralis fl ap to restore the midline neck skin.
Despite the complication we observed (pharyngocutaneous fi stula), which required two minor surgical interventions to successfully close, the objective of the reconstruction was achieved: Th e patient's oral intake ability was restored with no signs of pharyngoesophageal stenosis. In a recent publication, our group showed that defects of the hypopharynx and previous oncologic treatments were risk factors for the development of major complications and rebuilding failure in a series of 58 head and neck reconstructions with a pectoralis major myocutaneous fl ap. 17 Since our patient had both of these unfavorable factors, we consider his outcome to be quite satisfactory. During the period that he was free of disease, his quality of life was acceptable. In conclusion, the technique herein described, although unusual, may be a valid alternative for cases in which a delayed pharyngoesophageal reconstruction is required and free fl aps cannot be used for any reason.
